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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
branch waveguide and an optical waveguide circuit which 
are easy to manufacture, small in size and low in cost. 
SOLUTION: On a substrate 11, two 1st and 2nd linear 
optical waveguides 1 2 and 1 3 are formed crossing each 
other at a specific angle and a groove 14 which has a 
specific angle to the optical waveguides and is deeper 
than the 1st and 2nd optical waveguides 12 and 13 is 
formed including the intersection area of the 1st and 2nd 
optical waveguides 1 2 and 1 3; and an optical element 1 5 
having a partial reflecting and partial transmitting 
function which transmits part of incident light guided in 
the 1 st optical waveguide 1 2a to guide it to the 1 st 
optical waveguide 1 2b and also reflects part of the 
incident light to guide it to the 2nd optical waveguide 13 
is formed on one side wall of the groove while including 
the intersection area of the 1 st and 2nd optical 
waveguides 12 and 13 at least in the groove 14. 
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(11) !C»«SJx*:*l^**ttK (12) 
±mmWL (l l) tw±E« l <o*WjKK (l 2) fcBf* 
8 (13) 

_biess (id ©'>tt< fcfc±e*i (i 

2) i:±fEIR2 0**«tt (13) 

anfc® (H) ^ io 

'>*<£fc±K» (14) o±lE» 1 (1 
2) £±ffi»2<o#a*ttK (13) fc«>*JHII*|c*5»t 
S— fllffi (14a) ictfctffcft, «1 (12 
a) fc#ttSttfcA*tje«)--(B4:aia**T^BE»liZ) 
(12 b) CiS$^i:Hi:, _Lf£A#tft 
^-«BSrS«tLT±|E»2<7>3t#KK (13) 
*6**SHF- (15) itfrfS*^! 

Riga* b Alt a ixfc^^ilB***^^ J: 5 #R*tft £ 
±B»2©56W«K^±E*l<o**«»i:*i-ft 20 

[IM^C3] ilE^^fi, »tt**c#uraW4 

l * fcrtt 2 IB«^3te4>tt#«Ko 
Iff #31 4] ±E*^* J F-«:, W»#fcttLT»Pi* 

®|X£> 6 lt*3S 4ttfj:5 ia*<D*»tt3>S£»o 30 
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[If *JI 1 2 1 if 5 Kffi*O##ttWR»C0RJfi 50 
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5 x 9 fw±tes«^«^ a fete*'* ^ ^ y > 

1 3 ] fft*« 5 UK«(D*»«EW«»(DKffl 
[000 1] 

tea, *SJ», 3fetfSfJ<Z)3fei^S«t LTffl^biiS* 
[0 0 0 2] 

K**E<6wa»**IEj|»»iSii: LT, #:7r>r 

^*fs*tea. *w-«o*E«ss^ur*ijffl 

[0 0 0 3] ^oJ:9 4*»«»iS»ii, 
it$4x5H«MftcoA^#SK2, :fc£t*A;fc»igft l 0> 
[0 0 0 4] 

[0 0 0 5] fc<hxJi\ ^^»y^^A^^Lfc3fe 

^rco 1 Sco^Id^A^^&S 2 KSRrfczMSK Lt5£ 

K^^>»fttriSCfc«C)«c, El 8 (c^-r J: 9 lc»^K^> 
&mR$:5 0nimJ^±[C^5^^^5o Z<Mztb. 
«BiLt5nnn-10iiiBi(OftSS:^Si:t5 0 <*«biC. « 
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»«^A^#«K^fs^&eaii-s^*(ctt«jKjaTo 

[0 0 0 61 — *w^JBtttt/h$<<ti:P>tt5*s, 

*^«(03 0 0 0«t<^ftj»**tf«J«*»S»JlP 

19 , - ti t z b izmffimmj:&!&m t * 

9, hcDit:*:£rffl< 0 

[0 0 0 7] £/c, Vcnm$L<ntLmz.\^ — tfc<o$j- 
e>^tt 5 Sf^Hft* J; 9 # < "T 5 :: £ tfS#I?j£ 

[0 0 0 8] £fc, ^OYM«^gILtl 
X4, 1X8, 1X16, • lXnOMlnlK^ 

[0 0 0 9] a±Klfltfcj:5i:, mffio^ft^R^ 
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3t»tt»«»fe J:U«*#«[»lHllS«r*«i-5 w £ MS) 
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& £ ±e# 2 oo*#^^ £ cD&mmmzBtit z titzm 

1 ^**«B**«$nfcAlt*^-«fl5^azS$-a:Ta 

[0 0 12] **W-Ctt. JiEJ*£ft*«Ki: 

(i, ±E*l^3t«jKK^6Alt**i^5t^±E*:^* 

So 
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*f l taw *«B»ttW> b ft a - W# $ 
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[0 0 14] *«WCf4, ±EKEI*. ««*^ 
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[0 0 16] *5SW<7)3fe«jgKI5iKfi, II^L 

[0 0 17] £fc, *!8M^3t*»8SlHlK(i. S^irb 
[0 0 18] *!8W^5t^tt*iftB^»3t*ffiT'<i, # 

40 Mt6 0 

[0 0 19] **W<0*»tt*ttKw»3ac*fe-ert:, # 

±E*«r**Lfc«, ±E«<0— «B5^***f * s 
««$tiS«t 9t-±ESSS:«^S j a:-C|R**^:«^^ 

^^y>^«rfTV\ ton ss*©(o±Ei»Ji»iprfiB* 

[0 0 2 0] *ISWO*»«*«»f-ctn^ Y^ift* 
50 RKoJii^lBJift^w^ttcojtaijftBW^ 
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[0 0 2 1 ] 

[00 2 2] B9M7jH"«fc 9 *:*»tfS^KB 1 0 li % 
ft-f - 2 *cofg 1 <o*»88 l2i3j;^l2^jSSl 

tcji, » i <n%mm& i2tm2 <Dftm»K 1 3 * co^ 

«as»3 0#im*-C % gH$^Sl*5«tt^*2^3t:*RB 
12, 1 3 0I^^ fc£;Lr£l 0//mJ^_tt^^^ 

nfciuiSMsnrv^o ^tt, an 4 Kits, '> 

1 3 t^Hffl«fCioJt5— 1 4 a (C, jgl tf>3t* 

«si2a zmm s ft* Ait^^-^^^ii s «g 1 

<Z>**iKK 1 2 b M*jB?$i*:5 £ t *>i£. Attftco— 
£RttLTfg2c03fr»8£S&l 3«-*a6S-er6«»Rlt- 
ffi#3iS«ffi£*1-53te^lK^-l 5 jWBj*Sft-0*S„ 
[0 0 2 3] Hi coftlSiKft 1 2 co— 1 1 <D 
m 1 (MS 1 1 a ^LOfg 1 tf>3te*RK 1 2 CO-*8 

KSfgl 2<oftS®^Sfii Kng2il®l l bt-ffi^ 

2 COt^UKSS l 3 <o-*ffiW*iB l ^ftWRK l 2 a co 
-95££HU »2 0)*i88i 3^ffli«I^Sfii l 
cofg3®]®i l cfc«t*J;5l£»rt£ft-Ci*S. 

t\ *i<o**«Ki 2<Dtt«ffi*5J:a c *2^*#«» 

13(0(t«®lCj:»}}>e3feD0 1 f D0 2CO*tB»«P^ 
*»££ftTV>5o 
[0 0 2 4] Hl*5«tVH2JC^-t-*»tt3| 
l 0 -ett, l 1 2 <Dm*m l 4 £r^lc 

L"C2fe«l«»l 2 alcJ:OA*W«»ds*rt*n, mi 

<D±m&& 1 2 COd^ff 1 4 LT*«!lffl» 1 2 b 

ioJ:0 ? ^2 l 3 \z X 0 MSRK^M £ ft 

[oo2 5i mi 4titm&&t^ mi<oytm 
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[0 0 2 8] *i\ S i ^^±{-fc<t X.Kf[^3(;:^:-r 
J;?l^7-> K112 1 aHt=>ril 2 2£«9@#T 

mz J: <9 ^ftrt-& e ^ft^ft©BWf±*l»Wft*«K«l 
t K*(oH»** i/ v *Vu*— K»8B t/i^J:9lcK 

20 l£;££ft5 0 Z(D±iZ^-^{Z^mLtc3^6 ix m^i L 
<{i4-5 ju m*I(Dl/y^ h/^^ — h li V ^ 

W«ffi{iff tf^ 7yKil2lb^ t c >^- h^tcj: 
[0 0 2 9] ¥4 i/V^y— T'^3 0 /i m(D* # 

mmzmmtemz 1 o u m^i±(om 1 4 ^Mt5 0 

30 [0 0 3 0] mz^ m 1 4 CO— j7<D®m 14aC, ^rft 

#if*S, AJSR^*^»«JO^*Sffl»Sl+ -815 

»Sia« 1 5 ^fig-re o z<D&#&it • ^^siim 1 

5<0**JC»LTtt, »#R»-tt#»iMtl 5^*1 
4 CO— *CO{|lJSl 4 a{rfM^ft6J:9t-, H3iC7^-T 
J:9(c, 3t»«i»S«l i^M#4^ii:T, ^m^F&m, 

^(n\k. mm&\zw.ft\^m&$:t;tsmm\^4 ^> 

40 [00 3 1] ^^o, fob^C^S i SIStCj^^T^^^CO 
ft, SJSXSofB5*fW^«Bi:%5o 

[0032] T.mmz£.mT2>m&iz&, tzt^az^ 
^(F>mwL±mz^ tztTL&iwmf v3*<DW.&-fzmw: 
(Dxm&m&j&i&vtzm. *<nytm&&\z&T(7>&&& 

SP^Rtt • «fi55>aifiK^»o-*(^«stc^$ft 

50 mmm<oit^mm$:mmi£tz&xs<*y* y y^t6 0 l 
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[0033] iztc. 4 sm^mm^m^mma^ ^ 

[0 0 3 4] ft*3. ±1BL*:«*>X»4, #*^Nls«tf> 

[0 0 3 5] JL^±(D J: 9 I- LT«JSStt63fe»lft*tt88 
1 0 KL*3l*Tfi. Alt* I N^H 1 C03t»KK 12af: 
*KStbS 0 :^AW^(i, » 1 WtiSSESS 1 2 a^rg 

i i 2 b\cm$i£ti. *<z>nMmt>*t>mi<» 

D02t LTtB#t£*x£ 0 

[0 0 3 6] JK±RWLfc.fc5*^ *nMMmzj:ti 

2, 1 3^$JL^±{C^Ufc»l 4eML, i*l 4 
^-ffllfg 1 4 a }Cf2, H»14©»1 

Ri 2 tl2(7)3t*»i6l 3 £<o£««**r*tFJ:5 
iC, 1 <^*»«B 1 2 a £^&£ftfcAMftO--^£ 
if i!£-£:Tjg 1 1 2 b KU**£*<5 £ <t fc 

tc. Alt*<z>— «B«:RltL-C!B2<z>*:*«ISi 3 

**6»»k«- • &ftmmmm zm-rz it^m* 1 5 £ 

[0 0 3 7] £fc. EltlBSrlfAi-5»«:tt3 O/img 
-CfcO, *&K*I5~1 0 M m, )l£7r^^ll 2 5 ju 
mt-ftltf, -^(Ditm^^LXh. lmm^JL^TcO^ 

'<CDfSirf@^-f £ 12 5^ m^O/hM^^pir-r^Ci: 
^oigRttKft'K -f!i^fc9^* Hi*t<f£^i- 
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[0 0 3 8] ^ffllfiIte<bO«lRtt, ±lE<7><fc9(C 
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[0 0 4 1] ±5fiLfc*Jt»!S{ct3V^-Ctt, ix 

2 ^*4>iR*St»Jcoi ^Xi&^tztK 1t k H 4 {c^ 
-fj; 9* l x 4<7}*#i I <£^SS&2 o, fe^i/MiHSfc^ 

30 [0042] 14 iC^kir 1 / 4 2 0 |d*5V > 

-C, 2 1fiSffi, 22a, 22b, 22c, 23a- 
1, 23a-2, 23a-3, 23a-4, 23b- 

1 , 2 3 b - 2 2 4 a — 2 4 e io«t 
t^2 5 a~2 5 ctt3fe^lR^<h LTO^aiaSttlK. 2 

5d, 2 5 ell***?^ LT^KltllllSr-tixW^L 
tt^ 0 ^<59 1/ / 4^(I$^Rg§2 OTIt 
XHft«i9 0*T% f2 4a-2 4e(j:tMiS^t4 

[0 0 4 3] CO 1/4*M»8K2 Ofciisn-Cl*, 
40 A#t* I N«»88 2 2 a CSS$^6c CCOA#t* 
tt, *;^iSS&2 2 a ^llt«2 4 a KffAStbTl * 
57t^^i: LT<o^ai8RStBS2 5 a (^iJiti-6 0 ¥ 
Sii^ttJ^2 5 aT'll mWL^t<0-%tmm\^X (Hit 
LT) 3t*iK»2 2 blC*tK$tL, a9<^&ft<D-8tf 
*fe«^ffl{iJR*tSttT*»KK2 3 a - 1 
5 0 *W&&toVt2 5 a SrSifl Ufc«^**i*«KSS2 

2 bMlt«24 blwJ¥A£ftTi^¥3iBRAt!K 

2 5 btzmm-rz* ^lt. *giss#t^2 5 b-eti, 

*S*«o-»^ai8LT (iSiiLr) fiS82 2c|; 
50 W«$ft, ^<offlii8ffi^bJB 1 co^«*DO 1 i: LTffi 
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*fc«4tfe«t4*SiSR»K2 5 b-CESt*ix-c**«LB 

2 3b-li3S$n, St 2 4 elilfASttTV^Slt 
R2 5ei:SliU CwTSIt*tfC*W»B2 3 b- 
2^*ffi$ttT, ^<0«UBffi^P>!B2<D»«EjfeDO2fc 

[0 0 4 4] £/c, #SigS*tK2 5 aT*S*t*tt3t» 
tt»2 3 a- 1^3Jtt*ttfc*tt, *t2 4 ctCf$A£*L 
Tl>6^igiiEttK2 5 c }CPJ^-T5 0 tLT, ¥8i8 

T) *ajt»»2 3 a -2IC»«Stt. *wte*ffi3&»e>* 
3<OM3tD0 3 £ LTttJ#t£*l6 0 *»»»2 

3 a - 1 <7>«o^»K*(o-a5*fefi±aj«^aiasit 

Bf2 5 cT^#t$^T7 l C^S§2 3 a - 3 {^8: 
«2 4 diclf A^H"r^5RWl2 5 dfdPJitU 
T'Stt£*LTft#&&2 3 a -2 4l:iS*nt, ^rco 

[0 0 4 51 ^±C0<t9iC, #389l{c«63te#ift*iK& 

[0 0 4 6] ^fc x @5i:^7A7^y^IMa 

32a, 32b, 3 3 a ~ 3 3 d (43\:^&S&, 3 
4a-3 4dlA 3 5 a, 3 5d(ttfi^^tt^ 
^SiaS#t». 3 5b, 35c fl*^*^^ LTOEtt 
*5«fcU*3 6 a ~3 6 c f4««&^;Jx^*i^ LTV^ 

*St&<E>£3&ft 14 9 0 mX\ *34a-34d I4B«3I 

[0047] ^^^y*>^ffl3t*W*3 0ii*5t^r 

AJt3t I NdS3feWj8tK3 2 a(C*iK$nSo ^A 
ft3fcf4* ft^&Sg 3 2a U«34a [CjfA £ tt 

-0***^*^4: L-C(O^SifiSit«3 5 a {c£J*r 
6 Q ^SilJEtt^3 5 aTU »ft*<0-«^igL-C 

(Situr) MSK3 2b(:*S^ti, 

W-ffl*^f4^ffl5f4S*t*ttT*:*Rte3 3 a 

tb5o ^Sii8S»tK3 5 a Lfci*Si3fc*4. 3t*iK 

Eg 3 2 b^fiiLTS3 4 bf-if AStL-CV^K*t»3 

5bi:ilU ictSSt^ntMSK3 3 bicaSS 
Six, *»SS»3 3 bSrfe»LT^Si8S»t«3 5 dfc 
PJit-T^o £fc, *»ifiS«t«3 5 a-eRJt**L**tt 
K3 3 aJw»iftStlfc*f4, ^aS&^3 3 a ^reaBLT 
»3 4 c^»AStl"CV^R*tI»3 5 c{CSI*b. 
T*SAt*nT5t*»K3 3 c(C*iRS^ *»8B3 3 
c£e»LT¥Si&KttJBi3 5 dic£Ji§^*3 0 ^LT, 
^SiiStt^ 3 5 d T*f4, 3 3b 

a5355E*t$nr*»RK3 3 dtc*K$n. 
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83 3c061ft»-S^Si8l/t (KitLT) *»ft 
?§3 3d{:^$ix6 0 i-fc*>*>, iM3 3b^)6 
«*t*3lEKB3 3 c<7>g*#£#£R<*Jx5o 

[0 0 4 8] £-*>T\ v^yx^fi**||»3 0 
T*{4, ^<bx.(^mH3 6 a i:mfii3 6 b *<OBB. £fc{4 
m^3 6 c km&3 6 b b<DmizBrl£<omj£fc8Vm&ti 

£*U **«K3 2b*^:l4*»8tK3 3 cO>JB«f^ 
*{fcL-C^aiaKltJ»3 5 a T-2o{c^tt$ttfc*:fC» 

io it, ^Si§EitJK3 5 d\zmrni-z&x*<Dit&m. -t 

0(D*tfS#igi§E#tJ!J£ 3 5 dXS&ZtlX. fi*MO 
[0 0 4 9] 9 fc, *XHt;iffiS%attWjftft 

v y * ^vmimmm 3 0 £ Q 

[0 0 5 0] fc*5* £i±»ML/cllJfi^ffiiCioV^T«4, 

[0 0 5 1 ] Lrt*U «T^i"*i5fe^J:9*K»StE 

[0 0 5 2] *^»K4r, ^**^f4^^y 

SrfrofcS, IH 6 (a) l^-r^lC. 3fc¥MRd s »l 
4C7)&ffll 4 a fcJgfSStLS J: 

Sr«»*^-Cwix*r«l#*fcf4^y^y y^t5 0 L 
ri>5t£, i6 (b) [z^-r^oiz, MSBSKSI^) 

^*u4\ 7K«fetc4 6f»iSs^^-c% mm\^x.^mmh 

40 [0 0 5 3] 

50 ^«ft$ix. Kffl^Kffift^ #®«9^(^1±{CJ:<9 
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